To the three standards and the test solution add 1 ml. of 1 % HgCl2 solution and mix completely with the KCI extract; then add 4 ml. of0 06N-NaOH solution with constant mixing. The temperature of the solution when the alkali is added may vary from 0 to 250 without affecting the result, provided that it is the same for test and standards. Heat in a water-bath at 40°for 15 min., cool and add 10 ml. acetone by blowing from a pipette. Transfer to the glass cell of a Spekker fluorimeter and match against the quinine sulphate standard, with a purple filter (no. 7) in front of the right photocell and two strong neutral filters in front of the left photocell. Plot the drum readings given by the three standards against the corresponding amounts of aneurin added and determine the aneurin content of the test solution by interpolation. The glass cells should always be placed with the same side in front of the photocell. The covers are not required.
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The method is lengthy, but if samples are incubated overnight at 370 it is possible to complete six determinations each day. DISCUSSION With the method described above the recovery of aneurin added to oats was found to be 100 ± 5 %.
Duplicates usually agree to within 2 -. A higher degree of accuracy cannot be expected in view of the number of manipulations involved. The recovery values show that the adsorption technique and the oxidation to thiochrome are free from appreciable error, and although no proof has been obtained that the aneurin liberated from oats by 0-1 g. papain represents the total aneurin content, no more aneurin is extracted when the proteolytic activity is increased by means of HCN.
Existing evidence indicates that the thiochrome reaction is specific for aneurin. The possibility that the result obtained by the procedure described above includes substances other than aneurin is extremely remote, being restricted to substances capable of being destroyed by sulphite as well as of being oxidized to a fluorescent derivative.
All results have been calculated in terms of airdry aneurin. The moisture content of the sample of aneurin used to prepare standards was 4.15%. If desired, the results may be converted to the oven-dry basis.
The method has been tested only with oats but may, with suitable modification, be applicable to other cereals and foodstuffs. SUMMARY 1. A method is described for the oxidation of aneurin to thiochrome by means of HgO dissolved in KCI solution. The method enables pure solutions of aneurin to be analyzed rapidly and accurately, but is not directly applicable to extracts of oats.
2. An adsorption technique is described which employs powdered Decalso to remove all the aneurin from oat extracts and is sufficiently selective for the HgO method to be subsequently applied.
3. The effect of digestion with proteolytic enzymes on the extraction of combined aneurin from oats has been studied and a procedure which gives the maximum yield of aneurin is described.
The author is indebted to Mr W. Godden and Dr J. Duckworth for their helpful advice and criticism. from separations of this type, no rigorous purification has been attempted.
The pyrophosphatase from baker's yeast has now been prepared free from other phosphatases, and its specificity and kinetics studied. The best preparation, having a Qp value of 105 at 380, was essentially homogeneous electrophoretically, but attempts to crystallize it have been unsuccessful.
METHODS
Materials. Pyrophosphate: Kahlbaum, Na4P207 * 1OH20, free from orthophosphate; adenosine triphosphate (ATP) and K diphenylpyrophosphate preparations have been described (Bailey, 1942 'Under the conditions of the standard test, thie activation is maximal in 0.002M-MgCl, and does not change if the Mg++ concentration is increased 20-fold. Fig. 1, illustrating (M/20) . pH values were measured in the glass electrode at 20°and corrected where necessary for the pH-temperature effect, since incubations were carried out at 380. The reaction mixture (4-5 ml. of buffer, 0-2 ml. M/10-MgCl2, 0-1 ml. enzyme and 0-2 rnl. M/100 pyrophosphate) was incubated for 15 min., and the orthophosphate liberated at various pH values compared with that obtained in the standard veronal buffer at pH 7-2. In the pH range in which veronal and carnosine buffers overlap, the activity ofthe enzyme was similar in the two buffers, showing an optimum at pH 6-9-7-0 (Fig. 2) , agreeing with that found by Bauer (1936) ' for the pyrophosphatase of bottom yeast, and also similar to that found by Lohmann (1928) for the pyrophosphatase of muscle extract. The curve indicates that the activity of the enzyme extends even beyond the explored pH range of 5-7-8-8. In animal tissues, several pyrophosphatases with differing.pH optima have been reported (Takahashi, 1932; Minniti, 1939; Bamann & Gall, 1937 (Fig. 3) . These results suggest a Michaelis constant of not more than 3 x 10-6: such a high affinity is, we believe, unique for a hydrolyzing enzyme.
The activity of the enzyme shows a surprising sensitivity to increase of substrate concentration, I944 I and begins to decrease when the pyrophosphate concentration exceeds 0-003M (Fig. 4) is not abolished by a 10-fold increase in the Mg++ concentration, and is therefore not due to substrateactivator combination, is in fact a true inhibition, reversed simply by diluting. When, for example, the enzyme is incubated with M/250 substrate, no hydrolysis occurs, but after diluting 10-20 times (maintaining the Mg+ + concentration at its pravious value) enzyme action proceeds at the maximal rate. This complete inhibition of an enzyme by its sub- to be uniq (Bamann, 1934) It must be noted here that this substrate effect necessitated the use of low concentrations (M/250-M/1000) of potential substrates in the foregoing specificity experiments.
The effect of other cation8 on Mg-activated pyrophosphatae. The activity of Mg-activated pyrophosphatase was found by Bauer (1937) to decrease in presence of Ca ions, an effect partially overcome by raising the Mg++ concentration. This type of competitive inhibition appears from the work of Greville & Lehmann (1943 , 1944 to be applicable to -other enzyme systems requiring a divalent ion activator. Thus the Ca-activated adenosine triphosphatase activity of myosin and the Ca-activated process of plasma clotting are both inhibited by Mg ions; conversely, the Mg-activated adenosine triphosphatase activity of electrical tissue is inhibited by Ca ions.
The effect of a number of ions on the purified yeast pyrophosphatase in presence of Mg+ + has been examined. The experimental conditions were similar to those of the standard test; where necessary, reagents added were first neutralized to the pH of the buffer. Table 1 shows that, at low pyrophosphate Inhibitor8. The inhibitor after dissolving in water was added to the enzyme diluted under the conditions of the standard activity assay. After 15 min. at 380, the pyrophosphate was added to a concentration of 0-0004X. The most powerful inhibitors, NaF, Cu++ (as sulphate), and CH,ICOONa gave 50 % inhibition at molarities of 2 x 10-5, 4 x 10-, and 5 x 10-3 respectively. Metaphosphate (001 M) and cyanide (0-002M) were without effect.
The inhibition produced by alloxan (50 % with 0-01 M-reagent) is readily reversed by addition of 0-04M-cysteine, but not by IwCN-results which suggest that SH groups are essential for the enzyme activity (cf. Hopkins, Morgan & Lutwak-Mann, 1938) . In this connexion it was found that crude pyrophosphatase preparations were more active by some 20 % in 0-02M-cysteine. The purified enzyme, freshly diluted, does not respond to activation in this way, but when the activity is allowed to fall by about 40 % after the enzyme is stored in high dilution at pH 7 and 00 for 2 weeks, a partial reactivation occurs both in presence of cysteine and of KCN. The inhibition of the enzyme by iodoacetate gives further evidence of its SH -character. 2. Inhibition and reversal experiments suggest that pyrophosphatase is an SH enzyme, specifically activated by the Mg ion.
3. Specificity studies indicate that only inorganic pyrophosphate is attacked, the optimal pH being 6-9-7-0.
4. The enzyme has a very high affinity for its substrate (Michaelis constant c. 3 x 10-5), but is completely inactive in substrate concentrations greater than-0-03M, an effect reversible by dilution.
5. The activation by Mg++ is antagonized by Ca++ to an extent depending only on the [Ca++]/
[Mg++] ratio.
